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(54) WAVELENGTH VARIABLE SEMICONDUCTOR LASER AND ITS MANUFACTURE 
(57)Abstract: 

PURPOSE: To facilitate manufacturing and improve gain in a wide 7 8. 

wavelength variable band, regarding a wavelength variable semiconductor 
laser wherein the oscillating wavelength of a laser can be freely changed in 
a wide band. 

CONSTITUTION: A wavelength variable semiconductor laser consists of the 
following; diffraction gratings 2 which are formed unevenly toward the light 

traveling direction in a distributed reflecting region A on the upper surface 2' •' i" 5 £ 

of a substrate 1. a quantum well layer 5 which is formed by gently and 
periodically changing the film thickness along the light traveling direction 
above the diffraction gratings 2, a first electrode 9 formed on the lower 
surface of the substrate 1, and second electrodes 11 which are formed 
above the quantum well layer 5 via semiconductor layers 6, 7, 8. 




A ' 













m 


m 


r 



II 

ft 



1 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the examiner's 

decision of rejection or application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] - ■ - - - - 

[Date of extinction of right] 



http://www19Jpdljpo.gojp/^^ 2003/09/30 



(i9)B*s*mjT (jp) 02) Q ffl >^ §^ Q $g (a) (.nmnmm^m^ 

#Hfi¥8- 139413 

(43) B 8 *f- (1996) 5 /1 31 B 



(50 into. 6 mm% ffft&m&^ f i &mt7*mm 

HOIS 3/18 
3/103 



gjEifljfc M*JRW»8 OL (£ 7 H) 



(21)fflK## 


t#S¥6 -273697 


(7DUBA 


000005223 










(22) mm a 


¥^6^(1994)11^8 8 




#^jiim;n*sm^K±/jNBB^ioi5#ifi 






(72)&SH# 










WiS5Jll!S;il*eTjj^JEE±^Ba^l015#^ 














(74) A 





(54) C^W©^»] *fti?at¥S!lfrP--!fat«E-o«ifi*ife 



(57) [^U] 

[gift] i — • r<D^ig^6^J£f«W-*3fcoTe*lr 
a>oTllDdMcff2/&£Jxfc@iJTt&^-2 fc, mrfElHltJTtS^- 2 
t»!6, 7, 8 &#LTfl&*3ftfcSB2<0*tt6l 1 t 



( o ) 




( b ) 




(2) 



nmW-8- 1 3 9 4 1 3 



litmus® a] 

it LTJffc U 3^l^»«<OgfIfSl:^^F^CO±(;iJ# 
**«&^LT8 3 ©*«as^rit$ftTV*5 

[»** 3 ] waE»*sst«« t flMEfij»««ronij ic& 

Cfttflftft $ *tTV »6 i t t -f -5 If 2 ffi«co^ 
I c tfc^T n C tH6 V * r t * i" 5 If #3g 2 X {4 

[Sf#«s] mjfeii]tffts^«o[y]i£b<75t°s/^(±-^:-c-fe5 

■!f, 

[If #16] WSEStgfi, Z.7cXliH5cCO^ft:zg B B B * 
A»o TDflfico(El*TtS^ IS t . 

St2>i tir J: 9 . lsl*ft&^-co±*T-3fejifT*(*H3«io 
W8E*T-#F»«? Jiti* 2 ©*i»fls« LT» 2 com 

m ■& &f&+ s is 1 & *i- ^ £ t z w&l t -t -k> * « f it ■ 

[§f#l8] afHESSrtt^-WjfififosfiJWflH^fe^-C,. . 
5:i i-*8f #9i 7 fEftooSift^T^jgtt u— 



[0 00 1] 
[0 0 0 2] 

SffltLTB£<faLt^5. *iST-|4. i§iq a o{£TV 

0 "b^r 9iS< ^v^ai/j:oT#ti^ 0 CO J; 5 -> 

[0 0 0 3] #&#u-ift-ffiA-r5®»::<fc!3i£fi^ 
K^fl8&¥4M*l'~1toftftttttt>G>£ LT> HI 5 (a) 
Iw/TtfJ: Xe^SttSa^— if (DBRu-f) 
So :ODBRU-fli, »*R4t«««5 lKQflifbco 
[HlUTt&^6 1 Sr*i"5 nH<0 6 0 
1S6 0 ±»=»J«$-Jxfc**jSJB 62t, ^iJit^^c 5 2 
vytmfom 6 2 ±»^#i*$ixfcgttJB-6 3 t , 6 
3fitf*tSl6 2Sr«5pa^7yKl6 4t. P S 
?77 K® 6 4 IW^lFSM^i* 5 1 . ?i]»^« 5 2. 

m<sB6 5 a~6 5 c t. *^StS6 0Til:M$H 

[000 4] :©DBR U— tf|r*3t>TI4. ^*RltSI 
ffi^5 1 WnffiiJSfti6 6 t p WW&6 5 a OWtcmnfESr 

So 4fc fiSM®«5 3i^m?jit^*i-£i:t-<t , ?S: 
T^So 

[0 0 0 5] L^L, £Wl#jtT'{4. »ftK»S«*5" 

1 iz&n SlHltfTfeT- 6 1- <D t° -> ^^t>*^S875S— ^r-*> 

*-C 1 Onin^/l^Mifi* t 

[0 0 0 6] w«)KffSr«;L4«ift"rsJ5*fie*llfli-5 

5(b) ©i ?//«rUV«ttft^fXi — -f/fiVinXfk CiD 

CD Yuichi T0IIM0RI et al. , OPTOELECTRONICS-Devic 



(3) 



¥fM¥-8 - 1 3 9 4 1 3 



e and Technologies Vol.9, No. 2, ppl77-192, June, 1 
994 

¥y^&m^tfftm?iJjfttZfafi>-oX®A^*£ < L. 

flBKfci. 3t» C 1 ] T*f4, *7 r-f 1. 5 
5 *i mflt*(61S*ffif«&fa«S*^— -C^S 5 OmnWico 

[0 0 0 7] (25(b) ldjoV>-C, »flJSW»«« 

5 1 -ei±flj» ffligc 5 2<7)f£t4/l6 SroNHttKtttt&ilS 
US 2 CQftgiS/l 6 8 AS* 1 <P#;i*ttBJg 6 2 ±.\ZMf&£ 
ix, -twi, El 5 (a) traC?9F-i-|ilBH:5S*S:*UTl,> 
5o 

[0 0 0 8] 

[38W;Wi¥fcL.fc ? ir-f 5HH] Lri»U 135(b) C94 
[0 0 0 9] »*R*t»««S l-eo«fi^iaflt 

[0 0 10] 

[«H«:/*ifci-$fc*ro#»] ±Ebfc»Hli, 1212 
(b) tw^ij^-r^ J; j\z, *«l±ffi«5^K*tfH«A-C 
*ilff*|6]{-|6]^oT[3flaitcBfiS;SiXfclHlSf*&^-2 t. 

SIS i ©TBi:«JfttI i <r>nM9 t , flfjiES 1 co 
[0 0 11] 4fcl4, l?fJffifl:T-#FJf 514, SfIffilHltfTt& 

^ 2 rojfifgtc ij^swe b (omu&m i ^fflS-hx- 

^#FS5W±|c»4#->g|*:/l6, 7, 

til 2^ffM£;h<T^5C t&^mtl-S&S^-^ 

i co^tflffi±(c*jv ^xmu&i-^'Fm 5 #§11?— £ 



1 3d<Jgj*S;h/0*5w£*#*i-r5»ft^& 1 l £ i»# 

[0012] miw^m^Biz^ij^mm- 

[001 3 ] fllJta^te 1 14. -7cXI4HSC#^^Zla B B 

*u-fl:J:otSfttS. iiUf££^#FJf (4, #fiffl 
^r^FST-fc^. C t &«r« £ 1"5 ttft i'- 
JiioT^gti-So *fc»4, Stg 1 -hffico#-1»iKM«S*S 
A-C^tiitT*|6]^|6]A i oT|!DO(Z?|llSffe^-2 Sr^j*i-5 

J1^8W»C^{bi-'5MP|f|J3 a Srfl«($:flf 3 

fit, MKMR»3a*»&BULfciWiE*«i_hfl5l:: i l i 

#Fif 5 £^ip|g 1 (O^WftJf 4 , 5, 6S:»*t5I 
fit, StrlB*««>Tffi»wlBiro*«9Sr»fiS;i-5xe 
£, HfliEft^#F«5ro±tl||2ro^^« 7, 8«r^r 
bT*2coSfiil 2 t>J-Ubttm-tZ>Z.b*m 

[0014] *7cl4, *TlBHI*f»-¥- 2 Oig«ro*J»fH« 
BK&i^T, MISSIS 1 W¥*affi±69l!iJfE§f®W!il 3 cq 
HUIE^Pg|53 a (DtfgZmtZltX . ftfj|EPPg|5 3 a 

^#F® 5 ^Mt5 - t * t •*-<&« 

[0015] 

«±ffiw[HlifftS J 7-<o±T-ffllff* s i5W6t)t-^{fc;i--5l:^-# 

. . -.SfiLlC/iS.. 

□.aSrii.UT-S«-±l~^aS(*^®^fiK«-^S c 

l-W«i-4fi]»*«-C«o*^#FJi«ottff*r«-^*»(raj 



(4) 



mmW-S- 1 3 9 4 1 3 



[0017] 

^TMt^o ll(a),(b) 14, 

^"T^aes*** u — */cosM3tiwffifflf s #***««> 
5 G i2(a),(b) ii, ^istte^w^u—^srait-t-a 

Ro**#Ji«ft**t19rffil2TfcS. 
[0018] £i\ m 1 (a) ic^i" J: 9 (3, n-InP Stfi 
1 <Oftlfifc$t$zmi&A(D±ffi{zmP}l2 4 Onnu r££ 2 5 

R3*3gfiB*§lcA»4, n-InP *>OJtitfT*lft^» 

ixtz.* h74 7W:(Di'i?x h-^x? (^fm^) 

y^?7 4-ttfcj:9»/**ft, jtiiff*rtiteBDia 

£ft4 J: ilzMfc-tZo 

[0019] n-InP gffi 1 CD 9 ^SJffe^ 2 

ftl^J:9 5 0 0ninWj?Sl:Mt5. ^<£>f£l^ h 

««B & OHttffiW»««C IwJStt Lfc 1 OCOlS P 95 3 a 

[0 0 2 0] ^co^P&[5 3 a {4, ft?#ffi&B 
*et^ffl<O^Sr#U, ffiffiBI»««C-Ctt3pJ#««B ± 

Artt*(ow«a^*ajw^MtTa^tcj£^s«#tt 

El 2 (a) ^i-J; 9 ^ fflpg|5 3 a £W1-£S5f®f«i3 
^^^^CffifflLT, n-InP S« 1 CO JbtC. ttrttt 1 . 
1 ^m, ^*fi*ft»£S 5 X 1 0 17 cnf 3 (7)n-GaInAsP ii 
5 * KJ1) 4 t , J 1/ ^GalnAsP S^FJf 5 <h , 
*aj5ft*5 1 . 1 n m, ^F^^Sft 5X10 "cm" 3 (Op-Gain 
AsP S (^77 VM) 6 £ , ^F*Bte»S 5 x i o "car* 
cOp-InP JR 7 t , ftftti) 1 . 1 m m, 5 x 1 

0 ,9 cm- 3 (7)p + - GalnAsP h Jf 8 £ WJt^JSfifc 

tf jfinS 1 • 58/i mcOGalnAsP #FJi t jffij* 1 . 3 
» mCOGalnAsP P£HJf £ 5 fflgUfe 9 3g Lfc^fifi^-#F 
lr£91f/&-r5o 

ip o 2 1 ] &l±cox i&^xf&i&m-rz t. &it& 
m^m»mttmtm 3 a wzootsumtc*' x^t i» * 

Pg[5 3 aOH<0»^ai»-C|j;J?<fiSgSil, j£l*SB#T 
Bf ^ifi«^ttn-InP Sffi 1 (7)ISS/c 9 <OJ&&$*m$i 

[0 0 2 2] t£oT, p-Ca"lnAsP"ji6 B2" 
(a) ICTF-TJ; 9 KfUfdSttB T'tt-tC9 + *T-*t>ff< , 



ftjitw* b « 9 *>»#-ew: < ft ^ &m*m+mmz m <t 

TJBJW»«-*fc9iiU«*$4xTl^a. ft*5, p-InP if 7 

[0023] mmm%3<Dmnn3 a <0'<>?<->w#i 

(4, 0iJi(f.f»»#S«BC*5^Tn-GaInAsP 14^0. 2 
u m, 7 > K— ^GalnAsP ft^FJi 5 # 2 Onra (Gain 
AsP #F@# 5nnu ' GalnAsP fftllJg# 1 5 ran) , p-Galn 
AsP il 6 ri* 0 . 1 f.t m % p-InPS 7 # 2 . p + - 

GalnAsP §8^0. 5 ju m t ft 5 <fc 9 fC L , 4fc, ft 
^SStSSWSt A-CttGalnAsP S^-^FS 5 rtcO#F^ 

/ 2 - 1 / 5 <dj? $ iziiiM&fc>Mbi- s att^jnmiM(z 

[0 0 2 4] ft*D\ *^#F«5^l«ffoaE^^oT 
n-InP S*El±0^t-&»*««c*S:^ h 

^twEI^LftV^^ p-InP n-InP P"InP if 

[0 0 2 5] El 2 

(b) (d^TJ: 9 n-InP C0Ti-n*^9 Sr«j* 

L, ^*R*tS««A, ftJ?#««B&O f ffiffijCSI««C 
09 p + - GalnAsP n >^ ^ hS 9 CO±iC p MM 1 1 . 1 

2. l 3*Evm::#«LT#j*1-*. »*R#»««a 

[0 0 2 6] wooj: 3 4*56^***^— iftcjo^x, 
»ffiR»«««A^«»Wtc^Sn*a»0£igB^o 
V^TIft0Ji-4 o n-InP £tEl±0#^tt#*MiOM 
ffSr«fflS«J^*i-i:', El30j;9(dft9, n-InP tt« 1 
_bcoy ^ K-^GalnAsP fi^F#F® 5 ttfiJftMJg&B (Cifi 
^<l;oiiT^7i:J?<iot<^ S^- 

^9, 3toBBCiift*»Blf»wJ:-DT*45(OT-, atff^ 
t>«WBWfc«ftU, *H-4E]»f»iF-2±^i3V^Tt-t<D 

SL****<*9, 0»ftt J P2t? i l:SR4t«*^«<.ft. 
"3TTRIf ttft 'A = 2 x SSfft^ t° ^ A xffiSr^ h ) 0 

[0027] ftib\ mffimtmmzia\m&*2Uftkyt 

^tffiftU, *a5j£^9^*:*<[s]ST»^<OJ5IMa^ffi 



(5) 



4#M¥8 - 1 3 9 4 1 3 



f^coirr®^E](rffi< tig4 (a) iz^i~X ?4t»it£4 

So 

[0 0 2 8] S^-#F/f 5*d*5V^-CI±^— ^*iJ»^>tf— 
l-*3V^r^#05U— ^fiW#ttH4 (b) fc^-TJ: 9 I^Tfeii 

fT*lPlW#^ (0l];tlfE]4 (a) COX. Y, Z) 

WW^Mla^fo-a: £49, fijflltf) f - ^ eoffiliS^FiST 

J¥^ffi#T-/h£< 4 9, »V^»»-C**<4a^b-Cfc 
0 4(a) fflttfttt, *^#F»5*3llWW««&— 4 

[0 0 2 9] 4*5, *^#F«5WBtff^«<bSrBiai- 
S:tHJ;oX, ±IBUft:J:5 45>*K4t»-*3*t*tt 

l-«fiS;*ixfc*Wfrt — f-'T^i, $Mfrfi*f»M«A<7>« 
«9, 1 2lHte«i-««lcJ:oT«a*:aRU 
|^®i|cC(Dm^9, 1 3 BBfc8lti"«flE^J:o-C*(Offi« 

o««£ftfcff<i-s 9, fi^#F/l5(7>5^ 

B J: 9 *>;*:#< 4* J: 5 Kl"*^ »*R*t*««A-^ 

[0 0 3 0] ±|BLfcltl6«-ett, ST-#F/f <t LTGa 
InAsP SrfflV>TV>^>^, GaIiiAs4^ j e<0{tilC0^ff^ 

4fc£4RtCO^-CfcInP IwffifcriOIaAsgffifc/BWcS 

fi4t\ 

[0 0 3 1] 4*5, ±IEUfcttW-Ctt, 5 
SW^^ fr'ttffl U T fc ct i \ £ 



[0 0 3 2] 

[58 93*9 8b Si] Wiit^fcJ: 9*w*«WlcJ:ntf, jMfi 

4 < , mum^m^comm/A^it-r^ z t t« t < 

K4 9, ».-mRlt««:Sfi^«j«-C#«. 
[0 0 3 3] ^£>4§<£\ if#FIO«fSrgt5!t« 

r t J: 9 ffltff *«SS£ft"t--5 ^ <t %*\\m-rz>(DX\ 
TV^0OT\ /<> K^> ^y^^/u^-co^(t^^< # 
[Hfl^SN£41WI] 

IS] 1 ] **W^JI*«fc«S^2»fl:u--y r S:«fi»;r4 

[El 2] ifSr«^;i-5 
[03] 4 
[134] **MO|i]ft«^«5^fru-ift*fia-t-5 

[13 5] «*^»i«t»2«**i-^»fru^flr>« 
IflF»<ottE] 



1 


inp mm 


2 




3 


vtm»m 


3 a 


mom 


4 


n-GalnAsP M 


5 


GalnAsP iT-#FJf 


6 


p-CalnAsP Jf 


7 


p-InP M 


8 


p + - GalnAsP h/§ 


9 


n Sffi 


1 1 , 


12,13 .pit 



(6) 



8fR1¥8 - 1 3 9 4 1 




(b) 



51 ■ 52 i 51 . 




67 63 67 



(7) 



&mW-8 - 13 9 4 13 



Ii4] 





(c ) 




